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Synthesis and characterisation of blackberry-shaped ZnO
nanoparticles
Rongliang He, Takuya Tsuzuki*
ZnO nanoparticles have a wide range of applications including transparent conductive oxides,
UV-light absorbers and photocatalysts. In the past, ZnO nanoparticles having various morphologies
were synthesized and their properties characterized by many groups [1]. It was found that the
morphology strongly influences the properties of nanoparticles such as photocatalysis and photo-
luminescence [2].
In the present study, ZnO nanoparticles having a novel blackberry-like morphology was
synthesized. Heat treatment of ZnCl2 solutions in tetra-ethylene glycol at 140oC led to the formation
of spherical ZnO nanoparticles consisting of uniform-sized small clusters inside of the particles. The
particle size and morphology were characterized by transmission electron microscopy, dynamic light
scattering, X-ray diffraction and Brunauer-Emmett-Teller gas absorption measurements. It was
found that the average diameter of the particles was ~ 90 nm with a narrow size distribution width of
~ 34 nm. The clusters in the particles were single crystals of ~ 13 nm in diameter having the wurtzite
structure. The specific surface area of the nanoparticles was 82.3 m2/g. Despite the large crystallite
size, the bandgap energy measured by UV-Vis spectroscopy was ~3.47 eV, larger than that of bulk
ZnO. Photocatalytic activity of the nanoparticles tested by degradation of Rhodamine B under
simulated sunlight will be also discussed in the presentation. This new type of ZnO nanoparticles
may have applications in the functional nano devices such as gas sensors or catalysts.
[1] L. Schmidt-Mende, J. L. MacManus-Driscoll, 2007, Mater. Today, 10[5], 40.
[2] A.C. Dodd, A. J. McKinley, T. Tsuzuki and M. Saunders, J. Nanoparticle Res., accepted for
publication (18 May 2008)
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